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Purpose of review

A significant proportion of stroke patients is treated with anticoagulants for secondary stroke prevention.
Often, in such patients, stroke physicians are required to make difficult clinical decisions when confronted
with the dilemma to choose between the risk of thromboembolism and the risk of bleeding. This article
focuses on three common anticoagulant-related situations, where the stroke physician needs to find the
delicate balance between the two risks.

Recent findings

Three typical case vignettes are presented and the associated dilemmas are discussed: a patient with an
anticoagulant-related intracranial hemorrhage: would you restart anticoagulation?, an anticoagulated
patient with a previous stroke because of atrial fibrillation is scheduled for an elective polyp removal: how
would you handle anticoagulation perioperatively?, and a patient presents with an ischemic stroke because
of atrial fibrillation: how soon would you start anticoagulation for secondary stroke prevention? The article
summarizes the related literature and discusses the pros and cons of each choice.

Summary

The available evidence is limited; we need to individualize our approach according to the specific
characteristics of our patients, and share the decision process with our patients and their proxies, taking
strongly into consideration their values and preferences.
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INTRODUCTION

Right after the end of the Trojan War about 30
centuries ago, Odysseus started his 10-year long
journey back to Ithaki, a magnificent journey full
of epic adventures wonderfully described by Homer
in Odyssey. Among other challenges, Odysseus and
his crew had to face two dreadful sea monsters,
Scylla and Charybdis, which were located very close
to each other in a narrow sea passage forming an
inescapable trap: attempting to avoid one of them
would bring you fatally close to the other. Scylla had
12 long-neck heads, each with three jaws containing
three rows of sharp teeth, whereas Charybdis could
generate huge whirlpools capable of dragging a ship
underwater. Since then, the idiom ‘between Scylla
and Charybdis’ is used to describe the uncomfort-
able situation where we need to choose between
two evils.

Very few stroke physicians have been lucky
enough not to have been confronted with such a
rs Kluwer Health, Inc. All rights rese
dilemma. This article discusses about anticoagula-
tion, a preventive strategy applied to a vast pro-
portion of stroke patients, and with the help of
three typical case vignettes tries to focus on three
common anticoagulant-related situations, where
the stroke physician feels like being between Scylla
and Charybdis.
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KEY POINTS

� Often, stroke physicians are required to make difficult
clinical decisions with regard to anticoagulation,
confronted with the dilemma to choose between the risk
of thromboembolism and the risk of bleeding.

� The available evidence is limited, and we need to
individualize our approach according to the specific
characteristics of our patients.

� We need to share the decision process with our
patients and their proxies taking strongly into
consideration their values and preferences.

Cerebrovascular disease
RESTART ANTICOAGULANTS AFTER
ANTICOAGULANT-RELATED
INTRACRANIAL HEMORRHAGE?

Clinical case vignette: an 80-year-old patient with a
history of hypertension, diabetes mellitus, congestive
heart failure, and atrial fibrillation on acenocoumarol
presents with a right putaminal hemorrhage. Inter-
national normalized ratio at admission is 1.9 and brain
computed tomography (CT) reveals extensive leukoar-
aiosis. The patient has a good recovery with a modified
Rankin scale score of 2 at discharge. Would you restart
anticoagulation?

Unfortunately, patients with a history of intra-
cranial hemorrhage (ICH) were excluded from all
randomized trials of anticoagulants for stroke pre-
vention, and therefore, related high-quality rando-
mized evidence to guide clinical practice is loudly
absent, allowing for considerable debate [1

&

,2
&

].
Recently, a Danish nationwide cohort study

concluded that oral anticoagulation was associated
with a significant reduction in ischemic stroke/all-
cause mortality rates: the rate of ischemic stroke/
systemic embolism and all-cause mortality was
13/100 patient-years compared with 27.3 in the
nontreated patients, whereas there was no signifi-
cant difference in the rate of recurrent ICH (8.6 vs.
8.0, respectively, adjusted hazard-ratio: 0.91, 95%
confidence interval 0.56–1.49) [3

&

]. Similarly, the
CHIRONE study reported that the recurrent ICH rate
after restarting vitamin-K antagonists (VKA) was
2.56/100 patient-years during a median follow-up
of 16.5 months. Of note, only 0.4 cases/100 patient-
years were fatal, and no hemorrhage outside the
central nervous system occurred during the fol-
low-up of 778 patient-years [4

&

]. Pointing to the
same direction, a recent study by the Registry of
the Canadian Stroke Network showed that restarting
warfarin after ICH did not increase mortality or
bleeding in patients with high thrombotic risk [5].
2 www.co-neurology.com
Similarly, no statistically significant difference
in outcome between patients who restarted
warfarin and patients who did not after a war-
farin-associated ICH was reported in a small
single-center study of 52 patients [6]. Although
all these results seem promising, we need to keep
in mind that these are nonrandomized observatio-
nal studies characterized by the inherent limita-
tions of this type of analysis like – among others
– selection bias, collection bias, and inadequate
statistical power.

On the other hand, one may argue that an ICH
is usually associated with more severe clinical pres-
entation and worse outcome compared with an
atrial fibrillation-related ischemic stroke, with
approximately 50% case fatality rate at 1 month
in the former and 30% in the latter case [7,8].
Therefore, even if the risks of recurrent ICH and
ischemic stroke were to be comparable during the
follow-up of a patient with an anticoagulant-
related ICH, the overall clinical outcome might
be poorer in patients who suffer an recurrent
ICH compared with patients who suffer an ische-
mic stroke; in this context, someone may prefer to
risk a (possibly milder) ischemic stroke by not
restarting anticoagulants rather than a (possibly
more severe) recurrent ICH recurrence by restart-
ing anticoagulants.

The quality of available data is reflected in the
related guidelines: recently, the authors of the
GRADE-based recommendations of the European
Stroke Organization about spontaneous ICH man-
agement refrained from stating recommendations
about whether to restart anticoagulation in an
anticoagulant-related ICH in view of the very low
quality of evidence [9

&&

,10]. On the contrary, the
recent American Heart Association/American Stroke
Association provided a class II recommendation to
avoid warfarin in lobar ICH and suggested that anti-
coagulation after nonlobar ICH and antiplatelet
monotherapy after any ICH might be considered
[11

&&

].
Obviously, until more evidence is available, we

need tools to help us individualize our choice based
on the specific patient’s profile, using risk stratifi-
cation schemes, such as the CHADS2, CHA2DS2-
VASc, and HAS-BLED scores which predict the
thromboembolic and bleeding risks in the long
run, both in atrial fibrillation and the nonatrial
fibrillation populations [12–16]. Thus, one may
consider restarting anticoagulants in patients with
high thrombotic risk (e.g., a CHADS2�4 or a
CHA2DS2-VASc�4) and low/moderate bleeding
rate (e.g., HAS-BLED�3). Indeed, the HAS-BLED
score is the only bleeding risk score that is predictive
of ICH [17]. However, such cases may not be so
Volume 28 � Number 00 � Month 2015
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common given that certain factors like age, hyper-
tension, and previous stroke are common for both
outcomes and most patients with high thrombotic
risk have also high risk for bleeding [18,19]. Another
parameter to consider could be leukoaraiosis,
which is associated with a significantly higher risk
for ICH, and in this context, restarting anticoagu-
lants in ICH patients with extensive leukoaraiosis
may be associated with increased risk for recurrent
ICH [20]. Still, at the same time, leukoaraiosis is an
independent predictor also for ischemic stroke both
in the atrial fibrillation and nonatrial fibrillation
population [21

&

].
If the choice of restarting anticoagulation after

an anticoagulant-related ICH is preferred, one may
consider using one of the non-VKA oral antico-
agulants (NOACs, previously referred to as new or
novel OACs [22

&&

]), that is, apixaban, dabigatran,
edoxaban, or rivaroxaban instead of a VKA. All
NOACs were shown to be at least as effective as
warfarin both for primary and secondary stroke
prevention in atrial fibrillation patients, and sig-
nificantly safer with an important reduction of the
risk for ICH [23,24

&

]. Still, one may keep in mind
that the superior safety profile of the NOACs over
warfarin has not been confirmed in patients with
a history of ICH, and therefore, it should be
regarded only as an extrapolation of the safety
profile in non-ICH atrial fibrillation patients.
Although it seems rational to extrapolate this
conclusion in the ICH population, it could prove
wrong at the end as it was also the case for dabi-
gatran in stroke prophylaxis in patients with
mechanical heart valves [25].

Another option with regard to the question
of restarting anticoagulants in a patient with an
anticoagulant-related ICH could perhaps be to
simply escape the question of restarting anti-
coagulants: the closure of left atrial appendage
(LAAC) may be considered as a means to reduce
the risk of atrial fibrillation-related ischemic stroke
avoiding anticoagulants. Intense research is per-
formed in this area and a recent meta-analysis
showed that LAAC resulted in improved rates of
hemorrhagic stroke, cardiovascular/unexplained
death, and nonprocedural bleeding compared
with warfarin [26

&

]. Still, patients treated with
LAAC need indefinite treatment with an anti-
platelet drug, which is associated with increased
ICH risk.

The brave ones who will decide for restarting
anticoagulants in an ICH patient will immediately
face another equally challenging question: how
soon to restart? Again, the quality of data is low,
and several timings have been suggested ranging
from 14 days to 30 weeks [27,28].
1350-7540 Copyright � 2015 Wolters Kluwer Health, Inc. All rights rese
MANAGEMENT OF ANTICOAGULATION
DURING ELECTIVE INTERVENTIONAL
PROCEDURES: BURNING DOWN THE
BRIDGE?
Clinical case vignette: 7 months after an atrial fibrilla-
tion-related stroke, a 76-year-old patient on acenocou-
marol is diagnosed with iron-deficiency anemia because
of a colonic polyp, which is scheduled for removal in
2 weeks. How would you handle anticoagulation peri-
operatively?

This is not a rare scenario: approximately
one-quarter of the patients in the Randomized
Evaluation of Long-Term Anticoagulation Therapy
(RE-LY) trial underwent an invasive procedure
during the mean follow-up of 2 years, with the most
common ones being implantation of pacemaker or
implantable cardioverter defibrillator, dental pro-
cedures, and cataract removal [29]. Some of them,
such as dental, dermatologic, and ophthalmologic
procedures, are associated with low bleeding risk
and anticoagulation may be continued through
the procedure [30]. Still, many procedures carry a
higher bleeding risk and the treating physician may
have to consider de-escalating or even withdrawing
anticoagulation periprocedurally with the cost of
increasing further the risk of a thromboembolic
event. The patient presented in the case vignette
is already at high thromboembolic risk taking into
consideration the high CHADS2 score (�3) and that
approximately 10% of atrial fibrillation-related
strokes recur within the first year [31].

A strategy used in approximately one-quarter of
anticoagulation interruptions [32

&

] is ‘bridging’:
VKAs are typically withdrawn 5 days before the
procedure and restarted 24–48 h after the procedure
depending on the bleeding risk of both the pro-
cedure and the patient. In the interim, the patient
is exposed to higher risk of thromboembolism
because of the temporary VKA interruption, and
therefore, low-molecular-weight heparin is used to
minimize the period that the patient is not anti-
coagulated.

Although bridging has been a common
approach for decades, supporting evidence was
not of high quality, and therefore, the strength of
recommendations has been weak [33]. During the
last years, accumulating observational studies
suggested that bridging with low-molecular-weight
heparin may not be the optimal strategy. In 2012, a
meta-analysis of 34 studies of periprocedural hep-
arin bridging, including 12 278 VKA-treated patients
showed that bridging was associated with increased
risk of bleeding and similar risk of thromboembo-
lism compared with no bridging [34]. Pointing to
the same direction, the outcomes registry for better
informed treatment of atrial fibrillation (ORBIT
rved. www.co-neurology.com 3
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registry) showed recently that bleeding and the
composite event consisting of myocardial infarc-
tion, stroke, systemic embolism, major bleeding,
hospitalization, or death within 30 days was more
frequent in patients treated with bridging [32

&

]. Still,
stronger evidence from randomized studies was
necessary to guide better-informed decisions, and
this became available recently with the Bridging
Anticoagulation in Patients who Require Temporary
Interruption of Warfarin Therapy for an Elective
Invasive Procedure or Surgery (BRIDGE) trial results:
in 1884 warfarin-treated atrial fibrillation patients
randomized to bridging with 100 IU of dalteparin/kg
of body weight or no bridging during an elective
intervention, the approach of no bridging was non-
inferior to bridging for the prevention of arterial
thromboembolism (0.4 vs. 0.3%, respectively,
P¼0.01 for noninferiority) and reduced the risk of
major bleeding (1.3 vs. 3.2%, respectively, P¼0.05
for superiority) suggesting a net clinical benefit
in favor of the no-bridging strategy [35

&&

]. Further,
data will become available when the Post-Operative
Low Molecular Weight Heparin Bridging Therapy
Versus Placebo Bridging Therapy for Patients Who
Are at High Risk for Arterial Thromboembolism
(PERIOP 2) trial is completed, especially with regard
to patients with mechanical valve who were not
included in the BRIDGE trial (http://clinicaltrials.
Gov/ct2/show/nct00432796, accessed 11 August
2015). Recently, the BRIDGE or Continue Couma-
din for Device Surgery Randomized Controlled
(BRUISE CONTROL) Trial showed that compared
with bridging therapy with heparin, a strategy of
continued warfarin treatment at the time of pace-
maker or implantable cardioverter–defibrillator
surgery markedly reduced the incidence of clinically
significant device-pocket hematoma (16.0% vs.
3.5%, relative risk 0.19, 95% confidence interval
0.10–0.36, P<0.001) [36]. The HAS-BLED score is
a good way to predict the risk of bleeding during
bridging [37].

Another strategy for the perioperative manage-
ment of anticoagulation became available during
the recent years with the launch of the NOACs for
stroke prevention [23]. Apixaban, dabigatran, edox-
aban, and rivaroxaban have rapid onset and offset of
action and allow for shorter periods of interruption
of anticoagulation; in this case, the timing of
NOACs interruption needs to be determined taking
into consideration the renal function of the patient
and the bleeding risk of the procedure, whereas the
resumption of NOACs depends on the type of inter-
vention and the consequences of a bleeding com-
plication [30]. Related evidence has already started
to accumulate: results from a prospective registry of
unselected patients suggested that continuation or
4 www.co-neurology.com
short-term interruption of NOACs is a well tolerated
strategy for most invasive procedures [38]. The
use of a prespecified protocol for the perioperative
management of dabigatran appeared effective and
feasible [39

&

]. On the contrary, two studies investi-
gating the role of dabigatran in patients under-
going catheter ablation for atrial fibrillation
yielded inconsistent results [40,41]. Clearly, more
data are needed to confirm the safety and efficacy
of the NOACs as a well tolerated and efficacious
strategy for the perioperative management of anti-
coagulation.
ANTICOAGULATION AFTER ISCHEMIC
STROKE: HOW SOON (OR LATE)?

Clinical case vignette: an 82-year-old woman with a
history of hypertension and diabetes mellitus presents
with sudden onset of aphasia and right hemiparesis
secondary to newly diagnosed atrial fibrillation; the
National Institutes of Health Stroke Scale (NIHSS) score
at admission is 13, and brain CT shows diffuse left
hemispheric oedema and extensive leukoaraiosis. How
soon after the event would you anticoagulate this patient
for secondary stroke prevention?

Approximately, 1% of all patients with acute
atrial fibrillation-related ischemic stroke will be
complicated by a recurrent ischemic stroke within
the first week after the index event [31]. In this
context, immediate anticoagulation with heparin
was a common practice in the past to prevent early
recurrent ischemic stroke in atrial fibrillation
patients but, at the same time, it was also a frequent
debate [42,43]. Later, meta-analyses showed that
immediate anticoagulation with heparin in cardio-
embolic strokes did not significantly reduce the risk
for recurrent ischemic stroke, whereas, at the same
time, it increased substantially the risk for hemor-
rhagic transformation, of the infarcted brain tissue
[44,45]. In addition, a recent Cochrane meta-
analysis which included also oral anticoagulants
pointed to the same direction: early anticoagulation
reduced recurrent ischemic strokes, but increased
the risk for intracranial and extracranial hemor-
rhage [46

&

]. As a result, immediate anticoagulation
is not routinely used nowadays for secondary stroke
prevention in patients with cardioembolic stroke
and such patients are treated with acetylsalicylic
acid during the early days after the event until they
are passed to an anticoagulant [47].

Ironically, although prevention of recurrent
cardioembolism is the reason which warrants anti-
coagulation as soon as possible in a patient with
atrial fibrillation-related stroke, at the same time
cardioembolism is one of major predictors of hem-
orrhagic transformation, directly increasing its risk
Volume 28 � Number 00 � Month 2015
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by more than five-fold [48]. In addition, cardio-
embolism increases the risk for hemorrhagic trans-
formation also indirectly, given that cardioembolic
strokes are typically associated with large brain
lesions which increase the risk for hemorrhagic
transformation by more than 12-fold [48].

In view of the paucity of prospective random-
ized data, official guidelines refrain from providing
detailed recommendations about the optimal
moment to start anticoagulation in a patient with
atrial fibrillation-related stroke and suggest that it
is reasonable to initiate oral anticoagulation within
14 days for most stroke patients with atrial fibrilla-
tion, and delay anticoagulation for more than
14 days in patients with high risk for hemorrhagic
transformation, such as large infarct, hemorrhagic
transformation at initial CT scan, uncontrolled
hypertension, and hemorrhagic tendency [49

&&

].
Recently, another approach was suggested, the
1–3–6–12 day rule, with initiation of antico-
agulation after 1 day in patients with a transient
ischemic attack; after 3 days in small, nondisabling
infarcts; after 6 days in moderate strokes; and after
12 days in large infarcts [50

&&

]. This suggestion
provides a more detailed guidance but, again, it
needs to be emphasized that it is based on
clinical opinion.

The patient of our vignette has a CHA2DS2-
VASc score of 7, which corresponds to a high
annual stroke risk of approximately 10%. In this
context, anticoagulation to prevent ischemic
stroke recurrence is warranted in this patient as
soon as possible. On the other hand, our patient
has a HAS-BLED score of 3, which corresponds
to a high bleeding risk ranging between 4.9 and
19.6%, which in the early poststroke period may be
manifested as a hemorrhagic transformation of
the infarcted tissue: this is not a rare complication
as it involves approximately 9% of patients with
acute ischemic stroke [48]. One may consider
using these scores to guide the clinical decision;
unfortunately, we have no validation as yet
of the CHA2DS2-VASc and the HAS-BLED scores
in the early poststroke period. Although it is
rational to expect that the thromboembolic and
bleeding risk of a patient functions as a contin-
uum, research is warranted to validate these scores
in the early poststroke period, or develop new
scores to help us estimate the patient thrombo-
embolic and bleeding risks and guide our clinical
decisions.

In addition, one may consider using other tools
to estimate the thromboembolic or the bleeding risk
of the patient. Such a tool could be the use of
transesophageal echocardiogram or cardiac CT to
search for left atrial thrombi or spontaneous echo
1350-7540 Copyright � 2015 Wolters Kluwer Health, Inc. All rights rese
contrast: absence of these findings may give the
physician and the patient a short but valuable time
allowance of refraining from anticoagulation.
Another tool could be the use of biomarkers like
the matrix metalloproteinases, which were shown
to be correlated with disrupted permeability of the
blood–brain barrier and hemorrhagic transform-
ation in experimental stroke models [51]. Also,
MRI could be elaborated as a means to estimate
the risk for hemorrhagic transformation [52]. How-
ever, these may be difficult to apply broadly at least
in limited-resource settings, and further, studies
need to investigate whether the information yielded
by these examinations can reliably guide our clinical
decisions about the time of initiation of anticoagu-
lation in patients with atrial fibrillation-related
stroke.

Finally, regardless of how soon (or late) one
decides to start anticoagulation after an atrial fibril-
lation-related stroke, it seems rational to start anti-
coagulation with a NOAC at the low dose (i.e.,
2.5 mg twice daily for apixaban, 110 mg twice daily
for dabigatran, 30 mg once daily for edoxaban, and
15 mg once daily for rivaroxaban) rather than a VKA,
at least for the early period after the stroke: given the
better safety profile of the NOACs compared with
warfarin [23], it could be expected that the NOACs
will be associated with lower rates of hemorrhagic
transformation. However, this is not evidence based
and remains to be confirmed as the randomized
controlled trials of the NOACs did not include
patients in the early poststroke period. Ongoing
registries will provide some answers in the near
future.
CONCLUSION

Odysseus was aware that there was no easy way out
of the trap set by Scylla and Charybdis. He was
confronted with a difficult dilemma: either he
would navigate his ship close to Scylla with the risk
that the monster would capture some of its crew
members, or he would pass close to Charybdis with
the risk to be sucked in the whirlpool and lose his
entire ship and crew. He decided to take the first
option, and he managed to get through with the loss
of (only) six of his crew members.

Unfortunately, like Odysseus, for the time being
we do not have clear answers for the dilemmas
presented above with regard to anticoagulation in
stroke patients for two main reasons: first, because
the balance between the thromboembolic and
bleeding risk is very delicate and the safe path
between Scylla and Charybdis is very narrow, if
any; second, because the available evidence is cur-
rently scarce and we lack validated tools to compare
rved. www.co-neurology.com 5
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reliably the two risks. On the other hand, fortu-
nately, research in this area is intense, and
hopefully, we shall be able to make better-informed
choices sooner or later.

Until then, we need to individualize our
approach according to the specific characteristics
of our patients, and share the decision process with
our patients and their proxies taking strongly into
consideration their values and preferences.
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